The peanut is one of the most important and economic oil seeds in tropical and subtropical areas. It is rich in minerals, vitamins, fatty acids, fiber, and phenolic compounds [1] [2] . It is also a good source of protein for humans and livestock, and it plays an important role in improving the fertility of soil by fixing atmospheric nitrogen [3] . In terms of climate, Iran is located in an arid and semi-arid region. Limited water resources and appropriate and scattered distribution of rainfall have made it essential to use water efficiently and optimally in the agricultural sector. The importance of water is undeniable in the production of the peanut and it is essential in the colloidal structure of protoplasm and performing metabolic activities [4] [5] . We examined the yield of peanut genotypes at different irrigation levels and have reported that seed yield is reduced significantly by reducing the number and volume of irrigation, so that the lack of irrigation in a peanut plant reduced 21% of seed yield per hectare compared to full irrigation conditions [3] . It is necessary to determine the exact water requirements of the peanut since we can improve water management for this plant [6] .
. Peanut cultivars show different reactions to water stress in different growth stages, and the value of water has a significant impact on the growth of pods. High soil moisture is required to develop peanuts at all stages of growth. However, under limited water conditions, irrigation scheduling in critical stages can increase yield and water use efficiency in peanut [4] . Salinity is one of the plants limiting stresses around the world, and achieving salt-tolerance is highly desirable in today's agricultural context [7] [8] . Since most crop species are sensitive to salt, salinity has become a serious threat to agriculture, especially in arid, semi-arid, and coastal areas of world, because it limits plant growth and productivity [9] [10] . Salinity is also one of the major problems that has made a large part of lands uncultivable. Approximately one third of the world's cultivable irrigated lands are affected by salinity, a rate that is rising [11] . Using saline water is one of the key strategies for optimizing the use of water, and this has high priority.
The peanut is relatively sensitive to soil and water salinity, and salinity reduces seed germination, growth, and dry matter production [11] [12] . The production function is a purely physical concept and it simply shows the relationship between inputs and outputs of production. This function describes the maximum yield obtained by different combinations of inputs. Therefore, in this regard, we should think not only of product yield, but proper use of resources has greater importance. By estimating the agricultural production function and information obtained from it, we can determine the production capacity and compare it with actual yield. This comparison provides the conditions for identifying the major problems in this sector and comprehensive understanding of the main factors involved in it. Estimating the production function also makes it possible to determine the role and importance of production inputs separately.
The peanut is one of the most important plants in the northern Iran (Guilan Province), which determines water requirement, and identifying cultivars tolerant to salinity is very important in this plant. The objective of this study was to examine the efficiency of water use and to estimate the production function of peanut cultivar in different levels of salinity.
Material and Methods
The present experiment was conducted in northern Iran at latitude 37°25´ and longitude 49°94´, and with average height of 5 m above sea level in 2015 and 2016 in twice-split plots, and based on completely randomized blocks designed in 3 replications. The city is considered among the more mild and humid areas in terms of climate. Rainfall during the growing season in 2015 and 2016 was 232.8 and 349.6 mm, respectively (Table 1) . Before preparing the land, sampling was randomly performed from soil of different points of the farm at two depths: 0-20 and 20-40 cm ( Table 2) .
The time to sow seeds in both years was 10 May and harvest time was the 20 September. Each study subject had dimensions of 4×2.5 m with 6 cultivation rows. In this study, the main factor was water requirements of 40 (WR 4 ), 60 (WR 3 ), 80 (WR 2 ), and 100 (WR 1 ) percent, and sub-treatment included salinity of levels 1 (S 1 ), 3 (S 2 ), , and sub-sub-treatment included four cultivars of peanut, including Guil (V 1 ), Gorgani (V 2 ), Jonobi (V 3 ), and Mesri (V 4 ). To determine the irrigation treatments, soil moisture discharge was used and water requirement of plant was considered as 100% irrigation treatment, and other irrigation treatments were considered as a percentage of this value. The duration and value of irrigation at each stage were determined with depth of the root and measuring the soil moisture using a weight method in the relevant layer at any stage of irrigation. Soil moisture in the root depth using Equation (1) was calculated for soil moisture to reach the capacity limit of the farm. The duration of irrigation was also calculated after reaching the water to moisture front in the plant root depth.
d n = (ө fc -ө i ).ρ b .D r (1) ...where: ө fc : moisture at field capacity (%), ө i : moisture content in the soil (%), ρ b : bulk density (g cm -3 ), and D r : root depth (cm). Measuring the amount of water delivered to every plot was performed by flow meters. The amounts of water during growing were obtained through irrigation and rainfall (Table 3) .
To determine the yield in each plot, after removing two rows from both sides, 12 plants were randomly selected and placed within the oven at a temperature of 70ºC for 48 hours. After drying, the samples were weighed with one hundredth of a weight precision scale. In each plot, after deleting the rows from both sides, 12 plants were randomly selected. To determine the weight of 100 seeds, 200 g of pod was selected as samples, and 100 seeds were randomly selected and their weight was recorded by a scale (g). To determine the length of seed in each plot, 50 seeds were randomly selected and they were measured by a caliper. To determine the height of plants, 12 plants were randomly selected from each plot and they were measured by a ruler. Product yield may be written as a function of water and salinity. When the production function is expressed in the form of an equation, the optimal value of function variables can be determined. To determine the production function in the form of a two-variable function, yield data against water and salinity were ordered. The best fit of used-yield = Significant at 5% and 1% probability level, respectively. Table 4 . Mean squares form the combined ANOVA for seed yield, 100-seed weight, number of pods per shrub, seed length, and plant height.
salinity and water explaining the production function is as follows:
Y(wu, s) = a 0 + a 1 wu + a 2 s (2) …where Y is yield (kg ha 
Results and Discussion

Seed Yield
The effect of irrigation on seed yield in 2015 and 2016 was significant at the probability level of 5%. Salinity values' effects on seed yield were significant in 2015 and 2016 at a probability level of 5%. The interaction effect of irrigation and salinity on seed yield was significant in 2015 at the probability level of 5%, while the interaction effect of irrigation and salinity was significant in 2016 at the probability level of 1% (Table 4 ). The maximum seed yield in 2015 in treatment of 80% of water requirement was 1,169 kg ha , respectively (Table 6 ). The effect of peanut cultivars on seed yield in 2015 was significant at the probability level of 5%, while it was significant at the probability of 1% in 2016 (Table 4 ). The yield in the Guil cultivar was 1,008 kg ha -1 in 2015, and in the Jonobi cultivar 970 kg ha -1 ( Table 7 ). The interaction effect of irrigation and cultivars and the interaction effect of salinity and cultivars and the combined effect of irrigation, salinity, and cultivars on seed yield in 2015 and 2016 were significant at probability level of 5% (Table  4) . The seed yield in interaction effect of irrigation and cultivars in treatment of 80% water requirements and Guil cultivar in 2015 and 2016 were 1,483 and 1,347 kg ha (Table 9 ). Seed yield in combined effect of irrigation, salinity, and cultivars in the Guil cultivar and in treatment of 100% water requirement and salinity of 1 dS m -1 in 2015 and 2016 was 1.883 and 1,710 kg ha -1 , respectively (Table  10) . Several reports have indicated that seed germination, seedling emergence, and early survival are susceptible to salinity and peanut cultivars in no-water stress conditions, stress at the stage of growth, stress in the flowering stage, stress in the seed-filling stage, and rain-fed treatment [13] . They reported that peanut yield is significantly affected by the value of water used. Salinity affects the growth and productive stage of a plant and it decreases dry weight and yield. Salinity negatively affects the physiological process, including water relations, and gas exchange attributes a nutritional imbalance and disturbs the stability of membranes [14] . Reduced yield in salinity conditions is due to disruption in absorption of nutrients, ion imbalance, or decreased water potential in soil and osmotic stress in photosynthesis activities of a plant [15] . In a study it was reported that the supply of a water requirement during growing season increases seed yield in peanut [16] . The effects of salinity can be in the stage of pod filling and seed growth stage, so the number and weight of seeds are two important components of seed yield that are reduced due to salinity [17] .
100-seed Weight
The effects of salinity, the interaction effect of irrigation and salinity, the interaction effect of irrigation, and the interaction effect of salinity and cultivars on the weight of 100 seeds were significant in 2015 and 2016 at probability Table 5 . Mean comparison of the effects of WR and S treatments on parameters of seed yield, 100-seed weight, number of pods per shrub, seed length, and plant height.
level of 1%. The combined effects of irrigation, salinity, and cultivars of peanut on the weight of 100 seeds was significant in 2015 and 2016 at probability level of 5% (Table 4) . The weight of 100 seeds in salinity of 1 and 5 dS m -1 in 2015 was 27 g and in 2016 was 27 g ( Table 5 ). The weight of 100 seeds in 2015 and 2016 in treatment of 100% water requirement and salinity level of 1 dS m -1 was 33 and 32 g, respectively ( Table 6 ). The weight of 100 seeds in treatment of 80% water requirement and Mesri cultivar in 2015 and 2016 were 33 and 30 g, respectively ( Table 8) (Table 10 ). The effect of water shortage on the weight of 100 seeds in the growth stages was different, and as the value of stress approaches reproductive growth, its negative effect will be higher. The reduction in the weight of 100 seeds due to salinity and water shortage has an unfavorable effect on the transfer of photosynthetic substances [14] .
Number of Pods per Shrub
The effects of irrigation at probability level of 5% and salinity, interaction effect of irrigation and salinity, peanut cultivars, interaction effect of irrigation and cultivars, interaction effect of salinity and cultivars, and the combined effect of irrigation, salinity, and peanut cultivars on the number of pods in a plant were significant in 2015 and 2016 at 95% probability level ( Table 10 . Reaction of WR×S×V treatments on parameters of seed yield, 100-seed weight, number of pods per shrub, seed length, and plant height.
osmotic potential in the root zone, water absorption by root decreased [18] . In this situation, due to the loss of pegs and lack of pod formation as well as global warming and stiffness of soil, the peg is not completely formed. In addition, the flowering stage compared to the vegetative growth stage is more sensitive to water stress and salinity, and the effect of high salinity stress on a reduced number of pods is more than water stress effect [8] .
Seed Length
The effects of irrigation; salinity; the interaction of irrigation and salinity; the interaction of salinity and cultivars; combined irrigation, salinity, and cultivars; and irrigation and cultivars are significant (Table 4) Table 6 ). The numbers of pods in 2015 and 2016 in Guil cultivar were 66 and 67, respectively, and 67 and 68 in Jonobi cultivar, respectively ( Table 7) . The maximum numbers of pods in treatment of 80% water requirements and cultivar Guil in 2015 and 2016 were 94 and 86, respectively ( Table 8 ). The number of pods in salinity of 1 dS m -1 in 2015 in the Mesri cultivar was 77, and it was 69 in Guil cultivar in 2016 ( Table 9 ). The numbers of pods in the cultivar Guil and treatment of 100% water requirement and salinity level of 1 dS m -1 in 2015 and 2016 were 107 and 97, respectively (Table 10) . By increasing water stress and salinity, the numbers of pods decreased, since by increasing the 2016 were 2.4 and 2.1 cm, respectively (Table 5 ). Seed lengths in 2015 and 2016 in salinity of 3 dS m -1 were 2.4 and 2.1 cm, respectively (Table 5 ). In reaction of water requirement and salinity treatments in 2015 and 2016, the maximum length in 80% water requirement and salinity of 3 dS m -1 was 2.8 and 2.7 cm (Table 6 ). Seed length in 2015 in Guil and Gorgani cultivars was 2.1 cm and in 2016 was 2 cm (Table 7) . In 100% water requirement and in Guil, Gorgani, Mesri, and Jonobi cultivars, the lengths of seeds in 2016 were equal (2.4 cm) ( Table 8 ). In salinity of 3 dS m -1 in 2015 in Jonobi cultivar and in 2016 in Mesri cultivar, seed lengths were 2.5 and 2.3 cm, respectively (Table 9) . Seed length in 2015 in 80% water requirement with salinity of 3 dS m -1 was 3 cm in Jonobi cultivar. In 2016, maximum seed length was 2.8 cm at the salinity level of 3 dS m -1 , which is related to Guil, Jonobi, and Mesri cultivars in 100% water requirement conditions, and Jonobi cultivar in treatment of 80% water requirement (Table 10) . It has been reported that salinity, by increasing the osmotic pressure of soil solution, leads to reduced water absorption and decreased cell differentiation, and thus reduced seed length [18] .
Plant Height
The effect of irrigation on plant height was significant in 2015 and 2016 at probability level of 5%. Salinity values; the interaction effect of irrigation and cultivars; the combined effects of irrigation, salinity, and cultivars; and the interaction of salinity and cultivars on plant height were significant in 2015 and 2016 at probability level of 1% (Table 4 ). The highest plant height in 80% water requirement in 2015 and 2016 was 72.4 and 65.7, respectively ( Table 5 ). The highest plant height at salinity of 1 and 5 dS m -1 in 2015 and 2016 obtained 63.4 and 59.5 cm, respectively (Table 5) . Maximum plant heights in 2015 and 2016 in treatment of 80% water requirement and salinity of 1 and 5 dS m -1 were 75.6 and 68.7 cm, and 75.3 and 68.4 cm, respectively (Table 6 ). Gorgani cultivar in 2015 had the highest plant height (62.5 cm) ( Table 7) . Maximum plant heights in 2015 and 2016 were in treatment of 80% water requirement and in Gorgani cultivar with 74 and 67.2 cm, respectively (Table  8) . Gorgani cultivar with salinity tolerance of 3 dS m -1 in 2015 and 2016 had maximum heights of 66.5 and 62.1 cm, respectively (Table 9) . Maximum plant heights in the combined effect of irrigation, salinity, and cultivars in 80% water requirement and with salinity of 3 dS m -1 were seen in Gorgani cultivar in 2015 and 2016 at 71.5 and 64.9 cm, respectively (Table 10) . Research demonstrated that a shortage of water by reducing the plant growth rate reduces the height of the plant and increases salinity up to 3 dS m -1 , which is directly associated with reduced height, which is consistent with the results of this study [18] .
Estimate of Production Function
The relationship between the value of water used and salinity levels and yield in peanut cultivars is shown in Table 11 . With increasing salinity level, yield level decreased significantly and the salinity level of 7 dS m -1 , and the highest yield decline was seen in the cultivars. In the regard, the most sensitive cultivar to salinity was Mesri and the most tolerant was Jonobi.
Conclusions
According to the results of this study, tolerance of peanut cultivars to salinity varied. The highest seed yields in 80% of water demand management in 2015 and 2016 were, respectively, 1,177 and 1,169 kg ha . Guil cultivar in terms of 100% water requirement and with salinity 1 dS m -1 in 2015 and 2016, respectively, in 1,883 and 1,710 kg ha -1 had the highest seed yield. Thus, the Guil cultivar is the most suitable cultivar for cultivation in the region.
